The actions of diazepam and droperidol were studied on the spontaneously active and oxytocintreated oestrus rat uterus. Both drugs significantly depressed the frequency of uterine contraction. Droperidol reduced the amplitude of contractions and the basal tone of the tissue. The sensitivity of the tissue to both drugs was enhanced in the presence of the smallest concentration of oxytocin (0.2 mu. ml" 1 ). Prior exposure of the tissue to droperidol sensitized the muscle to oxytocin.
The increasing use of recently introduced compounds in obstetric practice, both by anaesthetists and by gynaecologists, has inevitably posed the question of tie effect these may have on uterine contractility. Diazepam is used clinically in obstetrics and gynaecology as a sedative and as an anaesthetic induction agent. The butyrophenone, droperidol, is finding increasing favour as a premedicant and anti-emetic. Both these drugs, although chemically dissimilar, have been shown to have significant effects upon smooth muscle (Puddy, 1971; Greene, 1972; Bradshaw, 1978) . In this preliminary study the effects of diazepam and droperidol have been examined on the spontaneously active or oxytocinstimulated, isolated, oestrus rat uterus.
METHOD
The rat uterus was used in the oestrus condition as this is the stage when the uterus contracts most actively. The stage of the oestrus cycle was determined by the cornification index of the rat's vaginal smear. The rat was killed and each horn of the uterus was divided longitudinally to provide four preparations. These were suspended in Krebs-Henseleit solution, kept at 37 °C and bubbled with 5% carbon dioxide in oxygen. Each muscle strip was attached to a strain-gauge transducer connected to a Rikadenki pen recorder. One gram pre-load was used and measurements were taken of frequency and amplitude of contractions over a 15-min period, first in the control state, then with the drugs under study.
Results are expressed as percentage change from predrug control. Since the activity of the spontaneously contracting preparation was short lived, each muscle strip was used for one concentration of drug or its solvent. Drug and solvent were tested on paired preparations.
The effects of the drugs were examined in preparations treated with two concentrations of oxytocin, 0.2 and 2 mu. ml" 1 . Generally, oxytocin was added to the preparation after a response to the drug had been obtained Li the spontaneously active uterus. Once treated with oxytocin the same preparation could be used for several concentrations of drug.
The number of experiments in each category varied between six and 20. The results were expressed as mean values + SEM and significance was assessed using the Student's t test.
Drugs
Diazepam was used as the commercially available solution for parenteral injection and dilutions were made with distilled water.
Diazepam solvent-propylene glycol 41.4%, ethanol 8.1%, benzoic acid 0.12%, sodium benzoate 4.88%, benzyl alcohol 1.57% and water to 100%-was used in volumes equivalent to that present in the diazepam concentrations used in the study.
Droperidol was used as the commercially available solution for parenteral injection and diluted with distilled water.
Droperidol solvent, which contains lactic acid, methyl-p-hydroxybenzoate and propyl-p-hydroxybenzoate, was supplied by Janssen Ltd and used in concentrations equivalent to those present in droperidol.
RESULTS

Diazepam
There was an overall depression of frequency of myogenic activity with diazepam which was significant even with 1 ng ml-1 (P<0.05) ( fig. 1) 
Droperidol
It soon became evident that the solvent for droperidol did not have any influence on the rat uterine muscle activity. The study of this agent was, therefore, abandoned half way through the series.
The effect of droperidol on the frequency of contractions varied with concentration ( fig. 2 ).
•spontaneous ( activity of the uterus was minimal with diazepam 64 (xg ml" 1 . The preparation bathed in the smaller concentration of oxytocin, 0.2 mu. ml" 1 , was more effectively depressed by diazepam than either the spontaneously active muscle strip or that stimulated with the greater concentration of oxytocin (P<0.05 for the 8-and 16-jig ml" 1 concentrations of diazepam).
There was no significant difference between the pre-drug frequency of contractions in spontaneously active preparations (mean 14.5 ± 0.48, n = 100) and preparations treated with oxytocin 0.2 mu. ml" 1 (mean 15.8 ±0.8, « = 19).
Diazepam did not show a significant effect upon the mean amplitude of the uterine contraction, either alone or in the presence of oxytocin (table I) . Small and very great concentrations of droperidol appeared to depress the frequency, whilst equivocal effects were seen with 4 and 16 fig ml" 1 . Droperidol 8 (Jtg ml"" 1 appeared to increase the contraction rate (P<0.1>0.05). When stimulated with the smaller concentration of oxytocin, 0.2 mu. ml" 1 , the response of the uterus to droperidol was unchanged between 1 and 4 [xg ml"
1 . Droperidol 8-32 fxg ml" 1 depressed the oxytocin-stimulated preparation more than the spontaneously active uterus (P<0.05). In contrast to diazepam, droperidol caused significant decreases in the mean amplitude of the spontaneous and oxytocin 0.2 mu. ml~x-treated uterus (table III) . This only occurred with large concentrations of the drug.
If the preparation had previously been treated with droperidol, despite intensive washing, oxytocin 2 mu. ml" 1 sent the muscle into tetanic spasm in most preparations. Paired preparations, pretreated with droperidol solvent, did not exhibit this tetanic response to oxytocin. In the tetanic preparation a quantitative assessment of the effects of droperidol on the frequency of contractions was not possible (fig. 3) . Some attempt was made to quantify the effect on amplitude, but as can be seen from table III, no clear conclusions could be drawn. However, droperidol did cause a concentration-dependent reversal of the increase in baseline tension produced by oxytocin 2 mu. ml-1 (fig. 4) .
DISCUSSION
Only the frequency of uterine contraction was depressed by diazepam in this study. Thus, it may be that diazepam interferes with the pacemaker for myogenic activity rather than the ability of the muscle cells to contract. Toaff, Hezroni and Toaff (1977) have demonstrated that 10 mg of diazepam i.v. inhibited the frequency of uterine contraction during human labour. Uterine muscle treated with a small concentration of oxytocin was more sensitive to the depressant effects of diazepam. This observation may support the impression of Landesman and Wilson (1965) that diazepam 5 ptg ml^1 blocked contractions in 58% of specimens of uterine muscle from pregnant women, compared with 12% of the non-gravid sample. Furthermore, the clinical work of Berger, quoted by Caldeyro-Barcia (1965) , suggests an effect of diazepam on the hypertonic uterus which is compatible with the present study. Berger found no effect of diazepam on the basal tone of pregnant human uterus when this was normal, but in 30 cases of pathological hypertonus, he succeeded in decreasing it to normal with an i.v. injection of 30 mg of diazepam. The hypertonia reflects the sensitivity of the uterus to oxytocic stimuli.
The relevance of the concentrations of drugs used in the present study to clinical practice is difficult to assess. The quantity of drug necessary to produce a clinical response in the rat is usually much greater, on a weight-to-weight basis, than it is in man. Second, it is difficult to know the proportion of a drug reaching the uterus after systemic administration. Nevertheless, the concentrations of diazepam used in this study are similar to those used by other workers (Todd and Cavanagh, 1964; Landesman and Wilson, 1965; Achim et al., 1969) .
Consistent effects with droperidol were seen only with greater concentrations in this study. The interesting feature was that, in contrast to diazepam, all aspects of muscle activity (frequency, amplitude and basal tone) were depressed. Similar findings have been reported in human subjects (RomeroSaunas et al., 1973) .
The sensitivity of the rat uterus to droperidol was increased in the presence of oxytocin 0.2 mu. ml" 1 . The tetanic response of the droperidol-primed tissue to the greater concentration of oxytocin was surprising, especially when the subsequent relaxant effect of droperidol on the muscle was considered. Further work is necessary to clarify the mechanism of these effects, particularly to determine whether prostaglandin activity is involved.
RESUME
On a precede a des etudes de l'action du diazepam et du droperidol sur l'uterus d'un rat astre trait6 a l'oxytocine et spontanement actif. Les deux substances eurent pour effet une depression significative de la frequence des contractions uterines. Le droperidol diminua 1'amplirude des contractions et le ton basal du tissu. La sensitivite du tissu aux deux substances fut rehaussee en presence de la moindre concentration d'oxytocine (0,2 mu. ml-1 ). Une exposition prealable du tissu au droperidol a sensibilise le muscle a l'oxytocine. 
SUMARIO
Se Ilev6 a cabo el estudio de las acciones del diazepam y del droperidol sobre el litero de vin rat6n estro trattdo con oxitocina y espontaneamente activo. Ambas substancias deprimieron significativamente la frecuencia de las contracciones uterinas. El droperidol redujo la amplitud de las contracciones y el tono basal del tejido. La sensibilidad del tejido para con ambas substancias fue realizada en presencia de la mas baja concentraci6n de oxitocina (0,2 mu. ml" 1 ). Una exposicidn previa del tejido al droperidol sensibilizo el musculo a la oxitocina.
